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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device which shortens 
bird's beak and does not give much stress to a substrate 
in separating LOCOS elements. 

SOLUTION: A sfltcon nitride film 103 Is selectively 
farmed as a mask used at the time of forming a field 
oxide film and a side wail 1 0S 1 is installed to the 
mask. Then a damaged layer 1 07 is formed in a substrate 
by implanting the ions 106 of an impurity, such as 
□xygen, silicon, argon, hydrogen, boron, or BF2 into an 
area proposed tor the formation of the field oxide film 
108. Then the oxide film 103 is formed by thermal 
oxidation. Therefore, only the width of the side wall 
which works as a mask at the time of forming the oxide 
film 108 can be made finer and the vertical oxidizing 
rate of the substrate is raised while the horizontal 
oxidizing rate Is lowered due to the ions implanted Into 
the substrate, . resulting in shorter bird's beaks. In 
addition, the stress given to the substrate Is reduced, 
because the oxidation of the substrate immediately below 
the side wall 105 1 Is suppressed. 
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* NOTICES * 

-Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

4 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by to include the process 
which prepares the antioxidizing film alternatively on a silicon substrate through a pad oxide film, the 
process which prepares a side attachment wall in said antioxidizing film, said antioxidizing film and the 
process which perform the ion implantation of an impurity by using said side attachment wall as a mask, 
and the process which performs thermal-oxidation processing further by using said antioxidizing film and 
said side attachment wall as a mask, and form said field insulator layer in the process which forms field 
oxide. 

[Claim 2] The manufacture approach of the semiconductor device according to claim 1 characterized by 
forming a side attachment wall by silicon oxide in the process which prepares a side attachment wall in said 
antioxidizing film. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 characterized by 
forming a side attachment wall by the silicon nitride in the process which prepares a side attachment wall 
in said antioxidizing film. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 1 characterized by 
forming a side attachment wall with the polish recon film or the amorphous silicon film in the process which 
prepares a side attachment wall in said antioxidizing film. 

[Claim 5] The manufacture approach of the semiconductor device according to claim 1 characterized by 
using O (oxygen) ion for an impurity in the process which performs the ion implantation of an impurity by 
using said side attachment wall as a mask. 

[Claim 6] The manufacture approach of the semiconductor device according to claim 1 characterized by 
using Si (silicon) ion, Ar (argon) ion, or H (hydrogen) for impurity ion in the process which performs the ion 
implantation of an impurity by using said side attachment wall as a mask. 

[Claim 7] The manufacture approach of the semiconductor device according to claim 1 characterized by 
using B (boron) ion or BF2 for impurity ion in the process which performs the ion implantation of an 
impurity by using said side attachment wall as a mask. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the isolation formation process suitable for 

detailed-ization about the manufacture approach of a semiconductor device. 

[0002] 

[Description of the Prior Art] In the manufacture approach of a semiconductor device, oxidation treatment 
is performed by using as a mask the antioxidizing film (silicon nitride) formed alternatively [ on a pad oxide 
film ] as the well-known approach especially about the isolation formation process, and field oxide (thick 
silicon oxide) is obtained as a component demarcation membrane. 

[0003] There is a technique which was going to realize detailed-ization beyond the limitation of a 
photolithography technique by preparing a side attachment wall in the mask layer in the case of performing 
field oxidation like JP,2-014782,B, JP.61-256650A and JP f 6-291 1 13A while current and detailed-ization 
progress. 

[0004] Moreover, in order to stop a BAZU beak, there were JP,4-080927,A, JP.5-041375A JP.63- 
1221 56 A JP.3-285345A and a technique of having performed an ion implantation to a field oxide 
formation schedule field like JP,4-245633,A, and increasing oxidation of a lengthwise direction compared 
with the oxidation to a longitudinal direction. 

[0005] That is, drawin g 4 is the sectional view of the wafer which met in order of the process of the 
manufacture approach of the conventional semiconductor device. As shown in drawin g 4 , in order to form 
a component isolation region, silicon oxide 402 is attached for the pad oxide film for stress relaxation by 
thermal oxidation on the wafer of a silicon substrate 401. Next, the silicon nitride 403 is deposited with a 
CVD method all over a wafer. And after applying the resist film 404 all over a wafer, opening of the^ 
formation schedule field of field oxide is alternatively carried out by the photolithography method. 
[0006] Next, as shown in drawing 4 (b), a silicon nitride is alternatively etched by the dry etching method. 
[0007] And as shown in drawing 4 (c), by using said silicon nitride 403 as a mask, by using together wet 
oxidation, dry oxidation or wet oxidation, and dry oxidation, the oxide film 405 thick as field oxide is formed, 
and the structure of drawin g 4 (d) is acquired. 
[0008] 

[Problem(s) to be Solved by the Invention] However, about the conventional isolation formation process, 
there is a problem that it is difficult to stop a BAZU beak and to mitigate the stress to a substrate further 
possible [ detailed-izing ]. 

[0009] Then, this invention solves the above-mentioned trouble and it is in offering the manufacture 
approach of the semiconductor device in which detailed-izing is possible and which can mitigate [ stopping 
a BAZU beak and ] the stress to a substrate further. 
[0010] 

[Means for Solving the Problem] This invention is characterized by to include the process which prepares 
the antioxidizing film alternatively on a silicon substrate through a pad oxide film in the process which 
forms field oxide, the process which prepares a side attachment wall in said antioxidizing film, said 
antioxidizing film and the process which perform the ion implantation of an impurity by using said side 
attachment wall as a mask, and the process which perform thermal-oxidation processing further by using 
said antioxidizing film and said side attachment wall as a mask, and form said field insulator layer. 
[001 1] Moreover, in the process which prepares a side attachment wall in said antioxidizing film, it is 
characterized by forming a side attachment wall with silicon oxide, a silicon nitride, the polish recon film, or 
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the amorphous silicon film. 

[0012] And in the process which performs the ion implantation of an impurity by using said side attachment 
wall as a mask, it is characterized by using O (oxygen) ion, Si (silicon) ion, Ar (argon) ion, H (hydrogen) ion, 
B (boron) ion, or BF2 for an impurity. 
[0013] 

[Function] According to the manufacture approach of the semiconductor device of this invention, 
compared with the tooth space by which opening is carried out using a photolithography technique, 
detailed-ization is attained by the side attachment wall by attaching a side attachment wall to the mask 
layer at the time of field oxidation. Moreover, energy required since the bonding strength between the 
silicon of a silicon substrate falls and it becomes oxygen with silicon oxide in response to the time of 
oxidation by driving in a high-concentration impurity becomes low. Therefore, an oxidation rate goes up 
only the field oxide formation schedule field by which the ion implantation was carried out. 
[0014] Therefore, the oxidation time amount for obtaining the same field oxidation thickness as the former 
is good at least. This is that the time amount to which the silicon substrate directly under a side 
attachment wall currently formed in mask **** oxidizes is shortened, consequently the stress which the 
substrate directly under a side attachment wall receives is mitigated compared with the former. 
[0015] 

[Embodiment of the Invention] In the gestalt of operation of this invention, it explains below based on an 
example at a detail. Drawin g 1 , drawin g 2 , and drawin g 3 are the sectional views of the wafer which met in 
order of the process of the manufacture approach of the semiconductor device of this invention. 
[0016] 101, 201, 301, and 401 in drawing are a silicon substrate. 102, 202, 302, and 402 are the silicon oxide 
formed of thermal oxidation. 1 03, 203, 303, 205, and 403 are the silicon nitrides formed by the CVD method. 
104, 204, 304, and 404 are resists. 105 is the silicon oxide formed by the CVD method. 305 is the polish 
recon film or amorphous silicon film formed by the CVD method. 105', 205', and 305* are side attachment 
walls. 1 06, 206, and 306 are the impurity ion of O (oxygen), Si (silicon), Ar (argon), H (hydrogen), B (boron), 
or BF2. 107, 207, and 307 are the fields where high-concentration ion was poured in. 108, 208, 308, and 405 
are field oxide which consists of the silicon oxide formed of thermal oxidation. The film whose 309 was the 
polish recon film or the amorphous silicon film turns into silicon oxide by thermal oxidation. 
[0017] The example of this invention is explained. First, drawin g 1 is explained. As shown in drawing 1 (a), in 
order to form a component isolation region, silicon oxide 102 with a thickness of dozens of A to 300A is 
attached for the pad oxide film for stress relaxation by thermal oxidation on the wafer of a silicon substrate 
101. Next, the silicon nitride 103 with a thickness of 1000 to 2000A is deposited with a CVD method all 
over a wafer. And after applying the resist film 104 all over a wafer, opening of the formation schedule field 
of field oxide is alternatively carried out by the photolithography method. 

[0018] Next, as shown in drawin g 1 (b), the silicon nitride of resist opening is etched using the etching gas 

of CH4 or CH 402 under number of pressures lOOmTorr by the dry etching method. 

[0019] And as shown in drawing 1 (c), silicon oxide 105 is deposited with a CVD method. 

[0020] Then, as shown in drawin g 1 (d), silicon oxide is etched using the etching gas of CHF3 under the 

number Torr of pressures by the dry etching method, and side-attachment-wall 105' is formed in the edge 

of the silicon nitride 103. 

[0021] Next, as shown in drawing 1 (e), the impurity ion of O (oxygen), Si (silicon), Ar (argon), H (hydrogen), 
B (boron), or BF2 is poured in with two or more [ 1015cm - ] doses. The field 107 into which the impurity 
went by that cause is formed. 

[0022] Here, when Si (silicon), Ar (argon), and H (hydrogen) ion are used as a dopant, the layer which 
received the damage is formed in a silicon substrate, and oxidation is promoted in an oxidizing atmosphere. 
[0023] Moreover, since O (oxygen) used as silicon oxide Si02 has entered into the silicon substrate when 
using O (oxygen) ion as a dopant, an oxidation rate improves remarkably. 

[0024] And when the impurity ion of B (boron) or BF2 is used as a dopant, the effectiveness as a stopper 
for suppressing field reversal pressure-proofing can also be expected. 

[0025] And as shown in drawing 1 (f), the oxide film 108 thick as field oxide is formed by using together wet 
oxidation, dry oxidation or wet oxidation, and dry oxidation under 1000 degrees C - 1 150 degrees C 
conditions by using said silicon nitride 103 and side-attachment-wall 105' as a mask. 
[0026] Then, as shown in drawin g 1 (g), before removing a silicon nitride, the upper part of the thin silicon 
oxide formed on the silicon nitride and field oxide and side-attachment-wall 105' are etched with the 
solution containing fluoric acid. The amount of etching is performed to extent which removes side- 
attachment-wall 105' completely. 
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[0027] Next, as shown in drawing 1 (h), a silicon nitride is etched with an about 10-degree C heat 
phosphoric acid more than 1 00. 

[0028] And the rest performs the usual process and forms an MIS transistor. 

[0029] Thus, only side-attachment-wall width of face can carry out opening of the narrower field beyond 
the limitation of the photolithography method, and detailed-ization of the formed component isolation 
region is attained. 

[0030] Moreover, since the damage layer formed of the ion implantation has a twice [ 1.5 times to ] as 
many oxidation rate as this compared with a field without a damage in the case of thermal oxidation, the 
oxidation rate of the lengthwise direction of the wafer in a field oxide formation process is large compared 
with the oxidation rate of the longitudinal direction in which a BAZU beak is formed. That is, since it can 
carry out by little [ in order to obtain the field oxide of the same thickness as the former ] time amount, 
there is little lateral oxidization and a BAZU beak becomes short. 

[0031] Furthermore, in the silicon nitride 103 on the field in which a BAZU beak is formed, since there is 
little oxidation of a lower silicon substrate, there is little climax compared with the former. Therefore, the 
stress concerning a silicon substrate is also effective in being few. 

[0032] Next, drawing 2 is explained. As shown in drawing 2 (a), in order to form a component isolation 
region, silicon oxide 202 with a thickness of dozens of A to 300A is attached for the pad oxide film for 
stress relaxation by thermal oxidation on the wafer of a silicon substrate 201. Next, the silicon nitride 203 
with a thickness of 1000 to 2000A is deposited with a CVD method all over a wafer. And after applying the 
resist film 204 all over a wafer, opening of the formation schedule field of field oxide is alternatively carried 
out by the photolithography method. 

[0033] Next, as shown in drawin g 2 (b), the silicon nitride of resist opening is etched using the etching gas 

of CH4 or CH 402 under number of pressures 100mTorr by the dry etching method. 

[0034] And as shown in drawin g 2 (c), the silicon nitride 205 is deposited with a CVD method. 

[0035] Then, as shown in drawing 2 (d), silicon oxide is etched using the etching gas of CHF3 under the 

number Torr of pressures by the dry etching method, and side-attachment-wall 205* is formed in the edge 

of the silicon nitride 203. 

[0036] Next, as shown in drawing 2 (e), the impurity ion of O (oxygen), Si (silicon), Ar (argon), H (hydrogen), 
B (boron), or ** is poured in with two or more [ 1015cm - ] doses. The field 207 which received the 
damage by that cause is formed. 

[0037] Here, as said drawing 1 explained, when Si (silicon), Ar (argon), and H (hydrogen) ion are used as a 
dopant, the layer which received the damage is formed in a silicon substrate, and oxidation is promoted in 
an oxidizing atmosphere. 

[0038] Moreover, since O (oxygen) used as silicon oxide Si02 has entered into the silicon substrate when 
using O (oxygen) ion as a dopant, an oxidation rate improves remarkably. 

[0039] and when the impurity ion of B (boron) or BF2 is used as a dopant, the effectiveness as a stopper 
for suppressing field reversal pressure-proofing also wants to come — it can do. 

[0040] And as shown in drawing 2 (f), the oxide film 208 thick as field oxide is formed by using together wet 

oxidation, dry oxidation or wet oxidation, and dry oxidation under 1000 degrees C - 1 150 degrees C 

conditions by using said silicon nitride 203 and side-attachment-wall 205' as a mask. 

[0041] Then, as shown in drawing 2 (g), before removing a silicon nitride, the upper part of the thin silicon 

oxide formed on the silicon nitride and field oxide is etched with the solution containing fluoric acid. The 

amount of etching is performed to extent which removes 10% - 20% of field oxide. 

[0042] Next, as shown in drawin g 2 (h), a silicon nitride is etched with an about 1 0-degree C heat 

phosphoric acid more than 100. 

[0043] And the rest performs the usual process and forms an MIS transistor. 

[0044] Thus, only side-attachment-wall width of face can carry out opening of the narrower field beyond 
the limitation of the photolithography method, and detailed-ization of the formed component isolation 
region is attained. 

[0045] Moreover, since the damage layer formed of the ion implantation has a twice [ 1 .5 times to ] as 
many oxidation rate as this compared with a field without a damage in the case of thermal oxidation, the 
oxidation rate of the lengthwise direction of the wafer in a field oxide formation process is large compared 
with the oxidation rate of the longitudinal direction in which a BAZU beak is formed. That is, since it can 
carry out by little [ in order to obtain the field oxide of the same thickness as the former ] time amount, 
there is little lateral oxidization and a BAZU beak becomes short. 

[0046] Furthermore, in the silicon nitride 203 on the field in which a BAZU beak is formed, and side- 
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attachment-wall 205', since there is little oxidation of the silicon substrate [ directly under ] of it, there is 
little climax compared with the former. Therefore, the stress concerning a silicon substrate is also effective 
In being few. 

[0047] Subsequently, drawin g 3 is explained. As shown in drawin g 3 (a), in order to form a component 
isolation region, silicon oxide 302 with a thickness of dozens of A to 300A is attached for the pad oxide film 
for stress relaxation by thermal oxidation on the wafer of a silicon substrate 301. Next, the silicon nitride 
303 with a thickness of 1000 to 2000A is deposited with a CVD method all over a wafer. And after applying 
the resist film 304 all over a wafer, opening of the formation schedule field of field oxide is alternatively 
carried out by the photolithography method. 

[0048] Next, as shown in drawing 3 (b), the silicon nitride of resist opening is etched using the etching gas 
of CH4 or CH 402 under number of pressures 100mTorr by the dry etching method. 

[0049] And as shown in drawin g 3 (c), the polish recon film or the amorphous silicon film 305 is deposited 
with a CVD method. 

[0050] Then, as shown in drawin g 3 (d), silicon oxide is etched using the etching gas of CHF3 under the 
number Torr of pressures by the dry etching method, and side-attachment-wall 305' is formed in the edge 
of the silicon nitride 303. 

[0051] Next, as shown in drawing 3 (e), the impurity ion of O (oxygen), Si (silicon), Ar (argon), H (hydrogen), 
B (boron), or BF2 is poured in with two or more [ 1015cm - ] doses. The field 307 which received the 
damage by that cause is formed. 

[0052] Here, as said drawin g 1 explained, when Si (silicon), Ar (argon), and H (hydrogen) ion are used as a 
dopant, the layer which received the damage is formed in a silicon substrate, and oxidation is promoted in 
an oxidizing atmosphere. 

[0053] Moreover, since O (oxygen) used as silicon oxide Si02 has entered into the silicon substrate when 
using O (oxygen) ion as a dopant, an oxidation rate improves remarkably. 

[0054] And when the impurity ion of B (boron) or BF2 is used as a dopant, the effectiveness as a stopper 
for suppressing field reversal pressure-proofing can also be expected. 

[0055] And as shown in drawin g 3 (f), the oxide film 308 thick as field oxide is formed by using together wet 
oxidation, dry oxidation or wet oxidation, and dry oxidation under 1000 degrees C - 1150 degrees C 
conditions by using said silicon nitride 303 and side-attachment-wall 305' as a mask. At this time, side- 
attachment-wall 305' also oxidizes and it becomes silicon oxide. 

[0056] Then, as shown in drawing 3 (g), before removing a silicon nitride, the upper part of the thin silicon 
oxide formed on the silicon nitride and field oxide and side-attachment-wall 305* are etched with the 
solution containing fluoric acid. The amount of etching is performed to extent which removes side- 
attachment-wall 305' completely. 

[0057] Next, as shown in drawin g 3 (h), a silicon nitride is etched with an about 10-degree C heat 
phosphoric acid more than 100. 

[0058] And the rest performs the usual process and forms an MIS transistor. 

[0059] Thus, only side-attachment-wall width of face can carry out opening of the narrower field beyond 
the limitation of the photolithography method, and detailed-ization of the formed component isolation 
region is attained. Moreover, the width of face of side-attachment-wall 305* is controllable by replacing the 
thickness of the polish recon film or an amorphous silicon 305 with. 

[0060] Moreover, since the damage layer formed of the ion implantation has a twice [ 1 .5 times to ] as 
many oxidation rate as this compared with a field without a damage in the case of thermal oxidation, the 
oxidation rate of the lengthwise direction of the wafer in a field oxide formation process is large compared 
with the oxidation rate of the longitudinal direction in which a BAZU beak is formed. That is, since it can 
carry out by little [ in order to obtain the field oxide of the same thickness as the former ] time amount, 
there is little lateral oxidization and a BAZU beak becomes short. 

[0061] Furthermore, in the silicon nitride 303 on the field in which a BAZU beak is formed, since there is 
little oxidation of a lower silicon substrate, there is little climax compared with the former. Therefore, the 
stress concerning a silicon substrate is also effective in being few. 
[0062] 

[Effect of the Invention] As explained above, according to this invention, it has the following effectiveness. 
[0063] Thus, the formed component isolation region can carry out opening of the narrow field, and 
detailed-ization of it is attained. Moreover, since the damage layer formed of the ion implantation has larger 
oxidizing velocity in the case of thermal oxidation and it can be performed by time amount shorter than 
before, there is little lateral oxidization and a BAZU beak becomes short. 
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[0064] Furthermore, since there is little oxidation of the silicon substrate under the silicon nitride on the 
field in which a BAZU beak is formed, compared with the former, there is little climax and the stress 
concerning a silicon substrate is also effective in being few. 

[0065] Therefore, there are more few crystal defects and the isolation in which detailed-izing is possible 
can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the wafer which met in order of the process of the manufacture 
approach of the semiconductor device by this invention. 

[ Drawin g 2] It is the sectional view of the wafer which met in order of the process of the manufacture 
approach of the semiconductor device by this invention. 

[Drawing 3] It is the sectional view of the wafer which met in order of the process of the manufacture 
approach of the semiconductor device by this invention. 

[Drawing 4] It is the sectional view of the wafer which met in order of the process of the manufacture 
approach of the conventional semiconductor device. 
[Description of Notations] 

101, 201, 301, 401 ... Silicon substrate 

102, 202, 302, 309, 402 ... Silicon oxide 

103, 203, 303, 205, 403 ... Silicon nitride 

104, 204, 304. 404 ... Resist 
105 ... Silicon oxide 

305 ... The polish recon film or amorphous silicon film 
105* ... Side attachment wall which consists of silicon oxide 
205* ... Side attachment wall which consists of a silicon nitride 

305' ... Side attachment wall which consists of the polish recon film or the amorphous silicon film 

106, 206, 306 ... Impurity ion of O (oxygen), Si (silicon), Ar (argon), H (hydrogen), B (boron), or BF2 

107, 207, 307 ... Field where high-concentration ion was poured in 

108, 208, 308, 405 ... Field oxide 
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1 1 1 3<0<fc3(C. 7-f-;UK&<b£fr?*§^tfW** 
NlCflBett(?«C£ 7* MJ V^57-(-a 

f80>BfteB*.&»n<be!usis.t: 5 1 ufr&mt}<&> 
[0004] n-x\L-<? *$ga 
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¥4-080927. 5 -0 4 1 3 7 5. ^§388 

6 3- 1 2 2 1 5 6. 3-285345. ftfxlW- 

4-245633 0D«|IC7 * KK4bHJ££?£ff« 
IC-f * >;± A£JS U«l7a iSj^ro^klCtt^ta^ l«30K<b 

[0 0 0 5] H4(*raie0!>¥B*8B0>&ia7]& 

0 1 <D7i-/\±ICX h^TjgifDtf)*: KBfbB 
10 emKftlCJ: U*>U a >KftH4 0 2 JfcIC* 
x-/\±®lCC V D&ICfclJ ->'J a>Sfbffi4 0 3£i# 
a-T-5. -tn*»e>. h^4 0 4£-?x-/y£®JC 

»*ufc». 7* MJ y^57-{-ai:J;iJ7-f-;H8 

[0 0 0 6] ;*ic0 4 (b) ic^-r <fc 5 ic K^-fXyf 1 

[0 0 0 7] -?-tlA^e. 04 (c) ICjF-TcfcplCHUi2'> 
■J a>SlbK4 0 3*77,*tl/T. DiyUft, K 
20 7-fKHb. 3Efcli7xy hKft4K5-fBMb*«fffl-r* 
Cilery 7-f-JUKB<bB±:l,TJSOBi<bB4 0 5* 
JBBU 0 4(d) g)«fi«a«. 

[0 0 0 8] 

B£jUBIcBUTttMff<bOTrtt0o. i\-X\d.-9 
MxSci. MicStfi'srox hU7.*S;Mt-SC<b^ 

[0 0 0 9] ■€-CT*«Wtt±EW«jS*»*^-*"b© 

30 <t. mizm&^e)* t- is &z\£tmmti¥m 

[0 0 10] 

[ns*»^-r*/t»ro¥ifl] *f6Mii. 7-f-;uK» 

^UT. ->Ua>S«±lcSKmicK(t«xa. WE 
B<bttikBCMBeK(?«XS. BEBfcttJtnSJ: 
I/. Huiea'JB€'V^>><!:L/T^>E^I(D'r^->j±A€r?TP 
Xfi. MICHUieB{bl»±K*3<fc?/, BUiEffl'lii€:^^^t 
L-TaK<b«ia*fTt^iB7-f-;UKie»R*JBfiJcr-5 
40 XH£^fcci:£<t#8i<h-f -5. 

[0 0 1 1 ] meKfl:lttJhlllcfflB«tt(t«XB 
icfcOT. ffl9B*->y a>B<bK. i/'Ja>B^bK. ^ 
y -> y a >R$fcii, t^e;u7 7*-> y a >K»c«t y jb 

[0 0 1 2] tUT. H5KffliJii€:^7s^<i:L-TT«^0 
-f5j->;±A*ftc»XSlcfclNT. 5Ftt«j*0 (KB) -f 
S i (->'Ja» -f^->. Ar (7VU=f» -f* 
>. H (7k^) -f*>. B (^Q» -f^>*7t(i. B 

50 [0 0 13] 
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J±^fflyitW^*«SSffl<b;5<^fi6<i:fc$. BSS©* 

tt^jws&sn-s c «t ic«t y -> y □ >sts<Dv g a > 

F a iro^^i^T*<g . SHbSllcigjiitSJ&LTv g a > 
&<bBt<h#££i&lC&g&x*;|/*-;&<ffi< ft*. *<D 

<r>hmc\s- ha<±j&<5. 

[0 0 14] Ufc;&<oT, S£3R<tlS)i;7^-^KK<bM 

M.&mz>tzsb<Dmimm{$'>ti.< t*>Bki\ crochet 
^x^e^ic^fi)c^nTi\-5<R@iiT<D->g □ >s«»< 
^b^ti^^rewstiisn-sci-rfeu. -ewjssi, « 

*• 

[0 0 1 5] 

[0 0 16] B<t>01 0 1, 201. 3 0 1, 4 0 1 it 
->g 102. 202, 302, 402 

ii&gHbfc<fcgff5fiK£ttfc->g 3>8Hb8IT&-5. 1 o 

3, 2 0 3, 3 0 3, 2 0 5, 4 0 3 ItC V D;£ ICj; lj 
JBfi£$tl/£:->g3>^bM-C*-5„ 1 0 4, 2 0 4, 3 

0 4, 4 0 4(iUv* 1 0 5 liC V D;i IC J; 

g»5sE$n/t->g □ >M{tmv$>z>. 3 0 5 tic v djs 
icj; u mi&t<nrz<t g -> u □ >m&tiit7 : E)\>7 7 * -> 

U 3 >B§T£>5. 105'. 205', 305' fiffiijif 

106. 206. 306 (iO (.MM) . S i 
(•>|J3» , Ar (7^» , H MM) , B (tf 
-a»Ttfctt; BF2OTtt*Hr:f>-C»'*. 10 7. 
2 0 7, 3 0 7 liS5i8gW-<^->X)<aA^tlfe^Tfe 
■5. 108, 208, 308, 4 0 5l±f»^-fblC<tyJB 

sjstifc -> g □ >K<bM^e>fi)c-5 7 < ->\> Y-mmrQtb 
-5. 3 0 9ii/pg->ga>fli$>s:(i7 ; t;u7 7^.->g3 

>BtT£> o fcK^Sftffi-fblC J; g -> g 3 >&4bffit<t&o 
[0 0 17] *%wronss<5ijicot>TittWt--5. £-f, 

01 lCOl^TiJ4Wr-5, @ 1 (a) iZiji-r&Vizmtt 

&i&®&m.m?z/tlst>lz~>|J3>mtf^^ 0 1 ©£x-/\ 

SH- Aa>e> 3 0 0 A <7» g =J >&<bJ8 1 0 2 €rO 
;*:ic^x-/n±®{cc v D;iicd;g 1 000A* 

£2 00 0 A©JS;*0»g 3>g-fb8i1 0 3£*ff»-r 
-tn/^e., l/y^ hll 0 4£Sx-/n£BSIC^& 
7* hg V^57^-JICJ:U7^'-*Kift 

[0 0 18] ;w:0i (b) tZTaT&vlzF^-fnLy?- 

V^ICtUflE^lStWmT o r rTTCH4$fclJCH4 



[0019] we.. @i (c) ic^-r«fce»iccvD 
& ic<fc u > g a >8?<bBi 1 0 5 * it«-r -s. 

[00 2 0] 01 (d) IC^TJ:5lc K^-<x 

>yf L >y;ilC«fcgffi^lSftT o r r TTC H F3<75X-y5=- 
>^#*£m^T->'Ja>&<bfli£x>;/^>^L,, ->g 

=1 >s<bBt 1 0 3 (omzmm 105* 

[OO2 1];*IC01 (e) ic^-r<fc5ico (KJS) , 
10 Si (y'ja» , Ar (7)i,3» , H (7jc^) , B 
(**□» B FeCD^^l-C^-y* 1 0'5 cm 

- 2 JU±coK-xsT;iA-r-5. -e-nicfc y^JtttOA? 

fcffll* 1 0 7 ZB&LTZo 
[0 0 2 2] CCT. i (->g=l 

» . Ar (7;U=f» . H (7ki*t) -<*>£{£fflU*: 

->g =1 >g^ici*y>-v££i*fcJia<7f5fiE<* 
n. si<b^Hm*T(i^bA<(Sjt$n*. 

[0 0 2 3] K-/<> r-<bL-TO (&£) 

£^£ii^li:>U a>S«*lC->g 3>^bl!IlS i O 
20 2<ta50 (HiR) A<Ag^Tl>Sfc4&^bU-h^ 
fK|S|±tS. 

[0 0 2 4] f LT> H-ZOhtbTB (#P» £ 
/i(±. B F2<7)*i|$^-f *>£{£fflb/ci§^Ut. - 

[0025] -?-n^e>. 01 (f) ic^-r j; p icmFie-> 

g 3 >g<bE1 1 0 3 iffliJH 10 5' $ 77* t UT. 1 
0 0 0°C~ 1 1 5 O-'CcD^TTOx^ h^b. K^^ 
K<b. Sfcli^xy r-K^bt ^'fSMfitffltSCt 

30 (c«fe g 7-< KK^kKi UTfft^bM 1 0 8 zxm 
■rz. , . . . . - - . - - 

[0 0 2 6] MOT, 01 (g) ic^-r«j:e)ic->g □> 

(,\->ga>8HbljJi. 7-f-;UK^bMO±a5ill'Jiii 0 
5' $7 vM£&tS)§mzTJLvT>?-tZ. X-y^> 

^ffliiffiiis 1 05' z^iz&ijmKmmizfio. 

[oo2 7];*ic0i (h) ic^-r«te)ic. 100SS+ 

40 [0 0 2 8] -E-n^e>^liiiS<0Ili€?7t^. Ml Sh 

[0 0 2 9] CW.fc^lCjfJfiESnTt^^Si^ifilJM 
(Sfe'lt 7 * h g V 7 -f -;iWBR»lU±© J: y m ^« 
lg{*igp-C#. 8i$ffl<b*^tei:^:-S.. 

[0 0 3 0] -f5|->;±AIC«fcyff$fiE5n^^- 
v@(i®iK{b(D^. y>-vW»USS^(Cj:b^T1 . 5 

fe~2i§<Dmtmm.zGTzrz!t>. 7^-)\>\r-m\tmm 

-^d^BEsn^eiTjisxD^biisicjt^T^^i^o t> 
50 *y. fie*<bi5]Diiiii<D7-<-^K^biBi*?#-sfc«> 
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[0031] Mic /%-xtf-t?ti<m.i£2ftz>mm±<D 
> y a >mtm 1 o 3 ic*5tNTiiT<D-> u =i >s®roK 

[0 0 3 2] ;*IC. @2IC-3UTStWr-5„ 02 (a) 

tS2 0 1 <T>0*-/\±.\Z7, ^\y^mm<Orctt><DJty 10 
itm^mMitlZ<t:V^+A^^3 0 0A^©yUa 
>SHbflS2 0 2*OltS. ;*lC-?x-/V£®lCC V D;£ 
lC<t»J 1 0 0 0A*^2 0 0 0 A<DmtS<D->>J Z3>m.it 
m 2 0 3 £i#«-f£. -5-tta><=K l/y^ H2 0 4$!> 
x-/\£9ICftfiiU£:afc. 7* I- U 7^57 •< -;£IC«fc 

[OO3 3];*IC02 (b) iC^-TctPlCK^-fX-y^ 
>^;ilCekUEE^aWmT o r r TTC hUgifcliC H4 

[0 0 3 4] *ftj&»&. 02 (c) IZtUT ct 5 IC C V D 

>£ic«fcij->u=i>gi'tji2 0 5**t»u-r«. 

[0 0 3 5] fOt, i2 (d) lCjrr«fcp(CK7-iX 
y^V^SlCfcUff^ST o r rTTCHFsCIi/f 

□ >mtm 2 0 3 OttlClHB 2 0 5' ftJBrt-T*. 

[0 0 3 6] ifclC0 2 (e) IC^-T^;? ICO (&&) . 
S i (yij3» . Ar (7VU=i» . H OJcig) . B 

(#□» *fcl*. <D*tt*H'3i->*1 0'5 cm-2 1U± 30 

oH-xiraAt§. **i ic j; u - .«* sit ftn 

®2 0 7&T&l&rZ>. 
[0 0 3 7] CCT, HUieSI TI&B.flU/Si.fcPlCK-A 
>h<tlTS i (->IJ3» , Ar (7^=f» , H 

[0038] s/t, K-/t>hiuto mm) <<*> 

2iJSSO (BUR) J&*AU&A»-Cl**fc«MMbU- h# 40 

*u<isi±-r*. 

[0 0 3 9] fUT, K— hil/TB (#□» * 

[0 0 4 0] 02 (f) lC55-r«t5lCmlIE-> 

Ua>S<bK2 0 3<hffli]it2 0 5' 4777il/T. 1 
0 0 0*C~1 1 SOtOftttT^zyUfc. K5-f 

!C<fcy:7*-;UK8MbK£LTJ5l>BMbK2 0 8€M 50 



[0 0 4 1 ] HUT. 02 (g) ic*r«t5ic->y 3> 

i\-> y □ >BMb&i: 7 -)v \imm<D±%n£ y 78$ 
KRftnoi o%~2 ox*»iyi»<asict75. 

[0 0 4 2] ;*IC02 (h) ic^t-<fc5ic. 1 oost 
■CeSOtt'J >«ICT*>U 3>S^b8SS:X.>^>^-r 
•5. 

[0043] -?n0>&aki*ii*0>xs«mv mi sh 
[0044] c©«fc5ic«*anfc*^#jBaw4«B 

[0045] g-fc. -f*>aAicj:yjE*s*ifc^>- 

5>Jfl4&BHb<Dlg, ^-*>(D«[l^«lC]t^T1 . 5 
fi~2«(9KfbiSa«*-r«^«>. 7 <r -Jit KMftJM* 
i$X8fc£(*« -5 x -/NWtK^lpjroStftjSSli/'C-X t* 

[0 0 4 6] MIC /t-Xt;-*jWBj*Sn*flME±© 
-> 'J □ VS-fbR 2 0 3*5cfcI/ffllJii2 0 5' ICfcOTti^ 
<OilTW-> U 3 >S«0H4b#<4r&:lift:«. StJRlCtt^ 

T&y±#y#'>&iv, ^(Dtctb. ->y3>s«ic*»^ 

[0 0 4 7] -PINT?, 0 3 IC-pOTittfE-T-ii. 0 3 

3>StS3 0 1 (D£> jL-s\±lZZ.y-l/XmiQ<DtZtb<D/* 
v Kl*fl«*J»lMbfcJ:ytt+-Ajfc&.3 o_o.A<Dm$<D 
•> y □ >BMbffi 3 o 2*o(ts,, ;*icSx-/\±®icc 

VD&ICfcy 1 0 0 0AS>62 0 0 0 A ©•>',) =l 
>g<b8g3 0 3«ii«rr*. -5-tt#»6>, lxv^KK30 

j^lcj; U7^ K8MkK©JBfiE^SSSa«:S«?WlCl8 

[0 0 4 8] ;*IC03 (b) IC^-TicilC K^-fx-y^ 
>^atlC<tyS?3»SmT o r r TTC H4$fclJCH4 

[0 0 4 9] ^-tl^e>. 03 (c) ICJF-f <fc5lCC V D 

;£ic<fc y ^ u -> y =1 >^*feiiz^E;u7 7^-> y 3 >k 

3 0 5£it«U-r-5. 

[0050] -ero^. 03 (d) ic^-r<fce>ic K^-f x 

v3 L >?mz£VE.Jl&LT o r rTTCHF3©I'Vf 

^tf^^Tvya^&fbBStfcxy^y^u ->y 

□ >BfcM 3 0 3 (DS^ICffliJII 3 0 5* ZBllZ? 
[0 0 5 1 ] 2JCICH3 (e) (C^-T«fcPlCO (BHR) , 
Si (->U3>) . Ar (7;U=f» . H (KM) . B 
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(#□» Sfcli. B F2<D*&V)<<*>£ 1 0'5 cm 
-2JU±<DK-X«TaA-r-5. **iCJ:U^>-5'*» 
(?£:flltt3 0 7«)g)St5. 

[0 0 5 2J CCT. H5IE01 Tiji<WL-£:«fc?lCr : -/< 
>h<hLTS i (>'J=1» . Ar (7JU=f» , H 

[0 0 5 31 K-A>hilTO OMR) 

*fflO*lg^tt->U=I>S«>f (C->'Jzi>K<tKS i O 10 
2£fc£0 (ttftl #AU&/i,-eO£fci&K<bU- h«* 

[0 0 5 41 tl/T. K-AVhil/TB (*'□» * 

[0 0 5 51 -ttl*>e>, 03 (f) lc^<fcplCm)i2-> 
'Jl>>S<k&3 0 3 <hfliJll3 0 5 ' ^-V^^i LT> 1 
0 0 0t~1 1 5 0tO*<m9if hKfb. 
Bg<b. Sfctt^iy hifti K5-f«ft*flf«r«Ct 20 
lC«fcU7<r-JUHMfl«&UTI*lTO<Wl3 0 8£JfSfi£ 
f«. CWi?, WB3 0S' *>K<b;**l->U =J>«<b 

[0 0 5 61 JSOT. 03 (g) lC^-f<fc 5> IC> U =1 > 

U =l >WW. KBKbM4>±ffi&4RlB 3 0 

5- ^yfltesttissicTx^T-^-rs. x»y^> 

^filiffi'JB3 0 5' **±lCft»JI»<e«ICfi5. 

[oo5 7i;*ic0 3 (h) ic^f<fce>ic. i oos+ 
[o 0 5 81 *n#*6&tea#©i@£m v mt s h 

[0 0 5 91 C©«fc5lC«J*aftfc*^#*«*ttffllB 

«£&BPT£. MtMbOTW&aft. *fcfl!JB3 0 5' 
©iHIJ. 7|? U •> 'J =1 >m$.rzi*T : EA7 7Xy'Ja>3 
0 5 tf>BSJ5£ft;t3 c <t IC J; U . MB- BTft-e* £. 
[0 0 6 01 <<:*>&AlC<fcU}BJ5££*l*:^.*- 
xJftt&«<b©IBS. ^*-5^ftlW*lcJt'<Tl • 5 40 

A-Xtf-^liS-Cfc-S. 

[0 0 611 mic. A-xtf-f «sn5«ia±© 

•>'Ja>lftl3 0 3ICfclNT(iT<D->'Ja>Sffi<0K 



[0 0 6 21 

[0 0 6 31 C©J;3lCjlSjatenfc»^»B«*liRl* 

A(c«fc U Jf5fi£^tx/ty> - ^BttBKfc©*, <fc U 
iWbjUECft-rSfcto. £*J:UBliBn-ClT*.«£: 
to. «7T(Sl<D^<tl±'>?tt<. A-Xbf-*li3§<7S£. 
[0 0 6 41 MIC A-Xe-f#iB(S*lx4«|lth«D 
•> U □ >B4bRT4>-> 'J 3 >lffi(DHtA<'>/S:Ufc«); 
ftfelCtt'tTBtJ ±a»U . > 'J □ >S«ICjO»*« 

[00651 J;^T, «t U £B&no4>ft: < , BtUfctf 

[BSOfDNtitt&H] 

[0 1 1 *8HfcJ:«¥*{tSa®li|jfi:&&0XSIIt£ 
»o 7t r> x — /MDB&S0T&-5. 

[0 2i wienie j:«¥«ftSB«>isa7iac(oxeiiiic 

jtt -d 7c 0 x - / \ <D Br ® 0 T & -5 . 

[0 3i *ftwiz£z*Bi*<Simo)wmiim<Dj:mmiz 

» o 7t 0 x - /W) BrS 0T -5 . 

[0 41 1£S(D¥3ro8B®SB7j;&0)XBIlirc;B?«: 
2x-/\<7)8li®0T£>5. 

[tiHHMItV!] 

101. 20 1, 301, 40 1 • ■ -j/ija >StS 

102. 202. 302. 309. 4 0 2 • • -yija 
>8Hb8§ 

103. 203. 303. 205. 4 0 3 • • • i> U □ 

104. 204. 304. 404 - •• h 
10 5- • • -> 'J =1 >K<bM 

3 0 5- • •#'J->ij3>«Sfctt7 ; E;U7 7^->ya 
>P 

10 5' • • • ->'J 3>BWbK^e>fiE*flBB 

2 0 5' • • • ->U □ >S<bK^e>«*ffl!IB 

3 0 5' • • ■ *U ->U 3 >B*fctt7*Jl»7 77-> U 

106. 206. 306 - • - O (SljK) .Si (-> "J 
□ » . Ar (T;U=f» . H (7jc^) . B (**□» 

BF2OTK«l'f^>' 

107. 207. 307 - • • m»m<0-< *>tf : ,ZA2 

108. 208, 308. 405 - ■ - — KK<b 

m 
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